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THE IRON GATES OF THE DANUBE

Summary

From Golubacs Iugoslévia, eagtward to Turm Severin, Rumania, the
Damube River cuts across the Southern Carpathians, flowing for 93 miles
through a series of gorges and basins. These gorges and basins, col=
lectively, are commorly known as the Iron GCates. Used in the singular,
the term Iron Gate" applies only to a specific point in the Danube atb
Sip Gorge, immediately northwest of Turm Severin (see map CIA 12273).

The Danube varies greatly from place to place in depth, width,
and veibcityo In the gorges of the Ir&n Gates the valleys are Veshaped.
In many places the sides slope precipitously down to the water's odge
and the river fills the entire valley from side to side (see Figure 1).%
A road traverses the entire length of the Iron Gates only 2long the
Rumanian bank. The chamnel is deep and narrow, with ocecasional pot holes
scoured out to depths below sea levely and the cumnt is rapide In the
basina b'etween‘the gorges the river becomes shallow and spreads out to
twice its width in the gorges, and its flow is more sluggish. The channel
is divided by sand banks and islands, and occasional small dilscontinuous
plaihs border the river. The flow of the Danube also varies seasonally,
ahd both high and low water present navigational problems. At the en-
trance and exit of each basin, rock bars or reefs give rise tt‘:'ra.’pids
and whirlpools at low water and may be completély subnerged a.£ high

water. These reefs and bars are the major hagards to _navigatidn along

¥ Ilgures accompany ounly the first four copies of thie report.
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the Danube.

No micro geoclogic surveys have been made of the Iron Cates section

of the Danube.

however, ‘:l.s an inference and should be regarded &s suche

A. General Description of the Geology and River Repgims

Throughout bhe 93-mile stretch of the Iron Gates, the Damabe cutls
across the oouthern Garpathians in a series of gorges and basins. The
broad structural features of the Southern Carpathians are similar to
those of the Alpine-fold mountains of other parf.s of Yugoslévi.a, where
great and complex overfolding and intense fauliting have occurreds. A -
cross section of the cleft cubt by the Tanube across the Carpathian
system cleaxly shows this folded structure, and the gorges. provide the
finast example in Eurcpe of a defile incised by fluvial erosion. The
Tron Cates also illustrate on a large scale a characteriétic and wide=
spread feature of the Balkan Peninsula = the linking t.ogether of the
drainage of former lake basln.s through interconmcting gorges cut at
the close of the Tert..s.a.ry ageo -

Between Ram, 33 kilometers up stream from Golubac (Bmo 1,045); in
the west and Kladovo (Km. 935) in the east, the Danube decends from
230 to 130 feet above sea level.® Congsequently, even tbe gverage
mmge is measured from Sulina, Rumanis, at the mouth of the

Danubeo '
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gradient in the Iron Gates is far greater than that in the Hungarian

Basin to the west or in the Rumanian Basin to the east. The volume of
the Danube varies greatly from seasoﬁ to seasoﬁa and navigational diffi=-
culties are concomitant with both high and low water. Local variations
between mean high and mean low water is between 29 and 36 feet.e The
average flow of the river at the lower end of the Iron Cates is 205,000
cubic feet of water per second. For coinparison, the Potomac at Point
of Rocks, . Maryland, has an average flow of only 11,560 cusecs and an
absolute maximum, recorded only once, of L80,000 cusecs.

The gorges (see Areas I-IV on the map) are the primary concern of

this study. From west to east they are:

I. The First Gorge
E II. The Upper Djerdap (Derdap) Gorge
III. The Kazan (Lower Djerdap) Gorge
IV, The Sip Gorge (including the Iron Gate)

Bo The Gorpes of the Iron Cates

I. The First Corge

About four miles below Colubac, where the Damube passes through
the first defile, the river bed narrows to a width of .1,050-1;200 feet.
The gorge is aboub Skmiles long, and on the Yugoslav shore the walls rise
almost sheer from the surface of the river to a low plateau about 1400 feet
high. On the Rumanian side the walls slbpe more gently and do not excesd
1,100 i‘eei in helght. The gorgeA is carved through a variety of crystalline
rocks. At its upper end. is the cherty limestone rock of Babakaj, which '
stands out several feet above the surface of the water, and at its lower
end is the Stenka barrier; a submez;gad. granite reef, To make the Stenka

cataracts navigable, over a mile of the channel was dynamited to a width
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of about 800 feete

' The first gorge ends at the Stenka cataracts, and for the next 10
miles the Danube flows through the Liubecova Basin, which varies in width
from 2,700 feet to almost a mile. The basin is made up of various types
of crystalline, which are covered with Tertiary rocks to a large extento

II. The Upper Djerdap (Berdsp) Gorge

Just below the bend of the Damube at Bfrzaca (Km. 1017) the
second cabaract, located at the slate bank of Kozla and the reefs oi‘
Dojke, marks the begimning of the second gorge. Here the river narrows
to less than 1,000 feeto. For a distance of 8 miles the Danube has cub
a gorge only 600 to 900 feet wide.through the highest peaks of the South
Carpathians, whose walls rise sharply fmrﬁ water level to altitudes of
over 1,600 feet on either sides Here the river has cut through various
types of rocks ‘ghat snclude limestones and shales, as well as ancient
cryst.a.liine schistse

The bed of the Danube is interrupted by several rock bars that
are exposed only at low waters From northwest to southeast they are:
(1) Kozla and Dojke, composed of light, splintery Neocomian limestone,
(2) Izlas and the Tahtaljas, compdsed of quartz porphyry conglqmerates 3
and (3) Vrani, below Greben (Km. 999) which is Tithonian limestone.
Greben, itself; is a great out-thrusting rock 625 feet high (see Figure 2)e
Chamnnels with widths of 200 feet and lengths varying from 1 to 2 miles have
been bla«sted through these barriers.

Below Greben the valley opens into the Miocene Basin of Donji
Milanovae (Km. 993). The basin is about 8 miles long and over 1 mile in
breadth at its .widest points At the lower end of the basin is the rock
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bar of Jue (Km. 989), which is composed of serpentine. Navigation
follows a L, L00 foot channel blasted through the barrier.

I1I. The Kazan (Lower Djerdap) Gorge

Below Juc the valley narrows progressively to its th:.rd and
most spectacular gorge, which is located a'b the point where the river
course changes from southeast te northeast. Near Kaz#n (see Figures
3 and L), the river is restricted to a width of 600 feet, the width of
the Potomac at the ’Georgetown Reservoir. For a considerably longer
stretch the width is less than 1,500 féet, approximately that of the
Potomac at Memorial Bridge. The narrowest parts of the third gorge are
(1) the Great Kazan defile, located between Ké.zan and Dubova (km. 970), |

beyond which the valley widens into a small Helvetian basin 1,800 feet

in breadth, and (2) the Little Kazan defile (see figure 5) between Dubova

and Ogradina. Both defiles have been cut through Tithonian limestone.
In this stretch the Danube is about 60 feet deep, the current is char=
acterized by eddles that have scoured cut a number of large pot hbles in
the river bed. Many of the pot holes are as much as 160 feet deep, with
thelr bclm'otoms points below sea levelo Thé Kazan gorge has 'bﬁe form of a

canyon sunk within sn ancient valley, whose floor today forms a clearly

defined platform or terrace that slopes gently back from the pretipitous.

walls of the defile. On the Rumanian side, several small tributaries
enter the Danube through normal valleys. There are no right bank
tributaries since the gorge is cut into the morthernend of abtroad oui-
crop of limestone, which forms a miniature karst plateau that is come=

pletely devoid of surface drainage.
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The third gorge ends at the Islet of Ograndia (Km. 962),which

is composed of sand and gravel washed down from the Kazen. Between
Ogradina ahd another islet of similar formation, Ada Kaleh (or Adakale,
Turkish for Castle Island), is the Orgova- Basin, ?Jhere- the Tertiary rocks
amless resistant than those of other parts of the Iron Gates. As in the
bthér basins, the Danube hugs the southern banks on the Yugoslav side and
the valley walls rise steeply. On the Rumanian side the river is bordered
by valley flats and plains of s;mzal tributary delltas and thé valley walls
slope upwards. At many points in the '-Orgova Basin the river 1s more than
a half mile in width. At the town of Orgova (Kmo 956), the Cerna River,
the only large northern tributary of the Danube in this section, has cub
a deep valley that forms an important natura) route into the heart of the
Carpathians.

IV, ‘The Sip Gorge and the Iron Gate

The last gorge of the Ilron Gates begins just below Ada Kaleh
(Km.950), although it includes the Iron Gate itself, this gofge is less
spectacular avnd wider than the Kazan c}efileso' Even at Sip, the river is
morve than 1,500 feet wide, and the valley walls are low and gently sloping
(sce Figure 6). The Sip Corge is cut in steeply inclined and almost
vertical schists, iimest.ones,, and sandstones. Traces of Tertiary lake _
terraces are found at considerable altitudes above the gorge itself. Jush
atove Sip there is a very lérge rock bar in the river bede-the Prigrada=-
waich interferes seriously with navigatlion on the Damsbe. Strictly
speaking, this rock bar is the Iron Gate (sse Figure 7). The Prigrada is a
~ great reef, over 5,500 feet long and 1,600 feet wide, that exteﬁds almost
completely across the river. At low water the reef rock stands above the
surface of the Danube and forms rapids, but at high water it is completely
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submergede - Deep.po-h holes have been abraded in the Prigrada, one of
which‘ has a depth of 170 feet the last 53 being below sea level.
Navigation across the Prigrada has been made possible by blasting
the Sip or Iron Gate Canal along the Yugoslav bark. The canel is 262
feet wide and 1 1/3 miles long (see Figure 8). |
Even though the other gorges are narrower, more canyon-like, and

more awe=inspiring than Sip Gorge, with the Iron Gate, this stretch is

“the greatest navigational bottlensck along the Danube. In the Sip

Gorge, the river, has a 'fali of about 16 feet, and in October, the low-
water season, the current runs up to 12 knots. Upstream navigation ’
through the Sip Canal is possible only with the ald of awdlliary haule
age, using steamélocomtive traction. Tows proceeding upstream consish
of the steam locomotive and a powerful tﬁg that pull three barges at the
mosts Along the left side of the Prigrada an old, unimproved nav:?.g_ation
channel that at certain water levels is practicable for tows for periods
aggregating 116 days a year. These periods, however, occur at verious

times throughout the year, and the passage, at besty; 1s dreaded by

Danubian pz.lotso

A short distance downstream from the Iron Gate is the Little Iren
Gate (Kme 9L3), a group of rocks in the middle of the river that fom a
minor hazard to navigation. They are composed of bi.otitembeaﬂng; quartzite
and foliated, fine grained granite. The eastern flenk of the Carpathian
system lies several miles downstream from the Little Iron Gatep, and beyond
it the 1andscape begins to change. Sandy islands appear in the river,
which is slightly incised into the soft deposits that cover the region
generally. The relief ls subdued, the hills recede, and the r?.veer flows

within series of river terraces carved in the less resistant typeas of
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APPENDIX A

SOURCES AND EVALUATION OF SOURCES

1. Evaluation of Sources

A1l the sources listed below are accurate and reliablee.
In the 1list of dbcmnenta, Items 1, 2, 8 and 10 may be considered pri-
mary sources since they are, for the moet part, based on field work by
their authors in the area of the Lron Gates. Although more than LO
years old they are still the best authorities. The other sources are
seéondary or tertiary. l |
\ A1l four maps listed are recommended as authoritative,
~ highly informative and relisble. The first three stem from official
sourceé.
2. Sources
8o Dﬂewi ,
( 1) cvijic, Jes nEntwicklungsgeschichte des Eisernen Tores,"

Petermanna Mitteilungen, Ergénzungsheft No. 160, 1908,

( 2)'Schai'arzik, Franz, "Kurze Skizze der geologischen:

Vem'a’.ltnisse und Geschichte des Gebirges an Eisemen Tore und der

unteren Domu," F’dldtani K6216ny, (Budapest) Vol. XXXIII, July=-September
1903, ppe L02-l35. |
( 3) Se#astos, Romulus, "“Sur 1o Défilé des Portes de Fer et sur

le Cours Inférieur du Danube," Bulletin de 1a Société Géologique de

France! ith serissy Vole Ly Noo 5 1904, ppe 665678

~ ( L) Naval Intelligence Division, Jugoslavia, Volo I, 19hh,
and Vole III, 19L5.

( 5) Toula, Franz, "Uber der Durchbruch der Donau durch das

Banater Cebirge," VortTage des Vereins zur Verbreitung naturwe
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‘Kenntnisse in Wien, Vole XXXV, Noe 9, Wein 1895,

( 7) Vidal de la Blache, P.p &b al., Geographle Universelle,

Vol. VIIy Part 2, 193ho

- ( 8) Barliari, Poy Gros, Les et al., Rapports de la Comission

Comgosée des Ingg'nieurs ﬁ‘.’orangers. Nendtirch, Gusztav, Budapest, 1879,
( 9) Edwards, Lovett Fe, Danube Strean, London, 19L40.

(10) Gonda, Béla, von, Die Regulierung des Eisernen Thores,

Budapest, 18969

bo Maps '
(1) Xarte der Donau von Ulm bis gur Mindung, 1:150,000 copied

by USFA, ODI, Salzburg, 1948,

(2) Plovidbena Karta Dunava Prugas Beﬁ-Bratislava-&;dimpeﬁta—

Beograd-Turn Severin == Radujevac, perdapski Sektor, l:J.S0,000, DrZavna

Recna Plovidba, Kraljevine Jugoslavije, 193Le
(3) Plans et Dessins Annexés aux Rapporbs de la Commission

Composee des Ingénieurs Etrangersecsy Nendtirch, Gusztév, Budapest,

1879,

(4) Az Alduna ceologial Térképé a Hajozasi .Adskdlyok ftnézsetéval,
1:115,000, from F6ldtani KSZ:L&“!, Vol. XXXIIY, 1903.
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